SUMMARY : Enteropathogenic Escherichia coli isolated from diarrheal children and adults were studied. Twenty-two OK groups were set up as enteropathogenic Eschericha
INTRODUCTION
Certain OK groups or serotypes of Escherichia coli associated with gastroenteritis, especially those from outbreaks of diarrhea among infants in hospitals and nurseries, have been studied in various countries. Taylor (1959 Taylor ( , 1961 summarized the results of investigations carried out by many workers. Now, there is no doubt that certain Escherichia types possess an enteropathogenicity similar to that of Salmonella or Shigella. However, most of the papers published to date have dealt with Escherichia strains as a causative agent of infantile gastroenteritis.
Besides studies on infantile gastroenteritis, only few investigations have been carried out on diarrheal diseases in children and adults associated with enteropathogenic Escherichia. It was demonstrated, by feeding experiments using human volunteers according to Kirby, Hall, and Coackley (1950) , Ferguson and June (1952) , June and Ferguson (1953) , Fukumi and Kosakai (1953), and Koya Kosakai, and Fukasawa (1954 a, b) that enteropathogenic Escherichia serotypes produce gastroenteritis not only in infants but in adults. In Japan, infantile gastroenteritis is not an important medical and social problem, because new-born babies are generally raised in the home and not in hospitals or nurseries. From this point of view, our studies on enteropathogenic Escherichia have exclusively been carried out on gastroenteritis, enterocolitis, and dysentery among children and adults.
In the present paper, 789 cultures of enteropathogenic Eschherichia, including isolates from the Ebara Hospital, isolated from diarrheal children and adults during past 8 years (1957) (1958) (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) have been investigated, and the incidence of these organisms compared with that of other enteropathogens. Table 1 shows the number of strains of each serotype among the collection. As was indicated in the table, 764 of the 789 strains were of the colif orm, and the remaining 25 were of Alkalescens-Dispar.
MATERIALS AND METHODS
Out of the 764 coliform strains, O124: K72 greatly exceeded any other OK group in number, providing 196 strains (25 %) ; 0136: K78 came next with a total of 93 strains (12.1 %) ; four OK groups, O28a, 28c : K73, O44 : 1(74, O144 : Kx2, and O86: K62 were also found frequently within the 764 strains, and were presented by 51 (6.6 %), 71 (9.2 %), 69 (9.0 %), and 54 (7.0 %) strains, respectively. Of the remaining OK groups, O86 : K61 (32 ; 4.1 %), O125 : K70 (42 ; 5.4 %), O126 : K71 (34 ; 4.4 %) O127 : K63 (19 ; 2.4 %), and O128 : K67 (28 ; 3.6 %), were the commonest. The 7 remaining OK groups in the table provided less than 16 strains each.
Of the 25 strains of Alkalescens-Dispar, 18 were identical with O2: K1. The remaining 4, 2, and 1 were determined as O1 : K1, O3 : K2, and O4 : K3, respectively.
Most strains of O28a, 28c : K73, O124 : K72, O136 : K78, and O144 : Kx2 came from patients who were clinically diagnosed as dysentery or enterocolitis. All 9 strains of O112a, 112c : K66 and 6 strains of O143 : Kxl as well as 25 strains of AlkalescensDispar also came exclusively from case with dysentery. However, the majority of strains of the remaining 12 OK groups were from patients with acute gastroenteritis.
When the 764 coliform cultures studied were tested biochemically, they gave negative reactions for V-P, KCN, citrate-utilization on Simmons' agar, hydrogen sulfide-production in Kligler's iron agar, IPA, gelatin-liquefaction, and malonate-utilization. Indol-production, amino acids-decarboxylation, citrate-utilization on Christensen's agar, mucate-utilization in Kauff mann-Petersen's broth, and sugar-fermentation, are summarized in Table 2 .
It should be noted that all strains of O28a, 28c: K73, O112a,112c : K66, O136: K78, and O143: Kx1 and the majority of O124: K72 and O144: Kx2 in the authors' collection consisted of non-motile organisms. In addition to this, most of the strains of these OK groups failed to decarboxylate lysine, utilize mucate, and ferment sucrose and dulcitol within 2 or 3 days. Lactose was not fermented by these OK groups, except for O28a, 28c: K73 which promptly attacked the sugar.
On the other hand, strains of O groups 26, 44, 55, 86, 111, 125, 126, 127, 128 , and 146 decarboxylated lysine and utilized mucate, in general, and fermented actively the carbohydrates tested.
All of the 764 cultures gave positive results on Christensen's citrate agar and were negative in gelatin-liquefaction.
Indol was produced by the majority of the strains.
Frequency of Isolating the Enteropathogenic Escherichia from Diarrhea Cases (Results in the Municipal Ebara Hospital)
Between 1964 and 1965, careful bacteriological examination of the stools from diarrheal patients was performed in the Municipal Ebara Hospital.
DHL agar (Sakazaki et al., 1960) was used for isolation of enteropathogenic Escherichia. Five or more escherichia-like individual colonies on the DHL agar plate were selected according to appearance and were transferred to Kligler's iron agar and SIM semisolid medium. After incubation the cultures were submitted to a basal biochemical identification to establish the genus Escherichia, and preliminary serological tests with the four pooled and the twenty-two individual OK antisera described above. S S agar and TCBS agar (Kobayashi et al., 1963) were also used for the isolation of Salmonella and Shigella, and Vibrio parahaemolyticus, respectively.
Diarrheal cases examinee were divided into two groups, the hospitalized cases and outpatients.
The hospitalized patients were clinically diagnosed as dysentery. During the two years, 1076 hospitalized patients with sporadic dysentery were examined. The incidence pattern o each enteropathogen isolated is shown in Table 3 . As was expected, Shigella and V. parahaemolyticus were most frequently isolated Vol. 20 Table 2 . Biochemical properties of 764 from the dysentery cases mentioned above. Of the 1076 cases, 528 (49 %) were those infected with Shigella, and 80 (8 %) were with V. parahaemolyticus. It had been demonstrated, by many Japanese workers, that this vibrio is the most commonly encountered causative agent of intestinal disturbances during the summer season in Japan , and more than 70 % of the outbreaks of bacterial food poisoning in Japan may be caused by this organism (see Sakazaki, 1965) . In the remaining 480 cases , enteropathogenic Escherichia was found in 52 cases, while Salmonella was isolated from 20.
Since the hospitalized patients were limited to dysentery cases, the results mentioned above do not necessarily indicate the frequency of enteropathogenic Escherichia among diaraheal diseases to include gastroenteritis and enterocolitis . Therefore, outpatients with presumable infectious diarrhea were studied. Between 1964 and 1965, 624 fecal specimens from outpatients were examined. In these cases , the enteropathogenic Escherichia was most commonly encountered, while Salmonella was the least frequent . The 44 enteropathogenic Escherichia, 27 Shigella, 36 V. parahaemolyticus , and 4 Salmonella, were isolated from the 624 cases, althoug known entropathogens were not detected in the remaining 513 cases.
In all cases, from which the entropathogenic Escherichia was isolated , the organisms were found to be predominant , occasionally in pure culture, and disappeared from the patient's stools when they recovered. It seemed, therefore, that the Escherichia types were associated with diarrheal cases in which they were found .
Similar results have been obtained by Sugiyama et al . (1965, personal communi- Table 4 . The most frequent OK group in both the patients was O124: K72 with O136: K78 as one of the commonest OK groups isolated from the hospitalized patients.
The O86: K61 and O86: K62 groups were frequently isolated from outpatients. Table 4 . OK group of enteropathogenic Escherichia isolated from hospitalizedd cases and outpatients
DISCUSSION
The results obtained in the present study indicate that OK groups of the enteropathogenic Escherichia from diarrheal cases in children and adults are obviously different from those found in infantile gastroenteritis.
Although many workers showed that O26: K60, O55: K59, and O111: K58 are the commonest OK groups in infantile gastroenteritis, these were rather infrequent in the present study. On the other hand, O 124: K72, O136: K78, O28a, O28c : K73, O44: K74, and O144: Kx2 which were found less frequently or were not found at all in infantile gastroenteritis, exceeded in number any other OK groups mentioned above.
Recently, Costin (1966) described 6 incidences of diarrheal disease in children and adults associated with Escherichia not belonging to any known enteropathogenic types, and drew attention to their possible part in the etiology of the disease. It should be emphasized, in the present study, that diarrheal cases associated with enteropathogenic Escherichia predominated over salmonellae in number. In addition, it is possible that intestinal disturbance due to enteropathogenic Escherichia may occur in children and adults more frequently than is realized, since the isolation of certain Escherichia organisms other than the 22 OK groups has not been tried in the present study. Thus, examination for 
